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DETAILED ACTION 

Claim Rejections - 35 VSC § 112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, m such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

2. Claims 3 1-46 are rejected under 35 U.S.C 1 12, first paragraph, as failing to comply with . 
the written description requirement. Claims 31 and 39 contain subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventors, at the time the application was filed, had possession of the claimed 
invention. Claims 31 and 39 require "applying a voltage from a voltage source across each 
adjacent pair of electrodes such that the electrical field generated across the plurality of 
electrodes is larger than that achieved in applying a voltage from the voltage source across the 
electrodes positioned at each terminus of the main trench." Applicants cite page 7, lines 21-26 
and page 10, lines 1-3 as support for this limitation (table on page 6 of the preliminary 
amendment of April 22, 2004). However, these passages appear to disclose the opposite, that a 
substantially large voltage across the electrodes at the teraiinus of the main trench would be need 
to generate a similar electric field generated by applying a voltage across adjacent pairs of 
electrodes. 
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3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 31-38 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention: 

a) Claim 31 recites the limitation "each terminus" in line 5. There is insufficient 
antecedent basis for this limitation in the claim; 

b) Claim 31, last paragraph: it is not clear if the method actually requires applying a 
voltage to the electrodes positioned at each temiinus of the main trench; 

c) Claim 31: as the voltage appHed across the electrodes positioned at each terminus of 
the main trench can be arbitrarily set as large as desired, independent of the voltages 
across the plurality of adjacent pairs of electrodes, the last paragraph of claim 31 does not 
limit the voltage applied to the adjacent pairs of electrodes; 

d) Claim 39 recites the limitation "each tenninus" in line 6. There is insufficient 
antecedent basis for this limitation in the claim; 

e) Claim 39, last paragraph: it is not cleai' if the method actually requires applying a 
voltage to the electrodes positioned at each terminus of the main trench; and 



Application/Control Number: 1 0/0 1 6,483 Page 4 

Art Unit: 1753 

f) Claim 39: as the voltage applied across the electrodes positioned at each terminus of 
the main trench can be arbitrarily set as large as desired, independent of the voltages 
across the plurality of adjacent pairs of electrodes, the last paragraph of claim 31 does not 
limit the voltage applied to the adjacent pairs of electrodes. 

^s'ote that dependent claims will have the deficiencies of base and intervening claims. 

Claim Rejections - 35 USC§ 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(c) the invention was describeci in (1) an appHcation for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application lor 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application tiled under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was publislied under Article 21(2) of such treaty in the English language. 

6. Claims 31, 35, and 38 are rejected under 35 U.S.C. 102(e) as being anticipated by Pace 

(US 4,908,1 12) ("Pace")- 

Addressing claim 3] , Pace discloses a method for moving charged particles through a 
medium employing an electrical field (col. 3:52-65), the method comprising 

providing a device comprising (a) a substrate having an upper surface (30), (b) a main 
trench (32) in the substrate extending downward fi*om the upper surface (Figure 3), and (c) a 
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plurality of electrodes (12) positioned at intervals (Figures 1 and 2), including at each terminus 
(Figure 1), along the trench such as to be in electrical contact with a medium when present in the 
trench (Figure 3), the plurality of electrodes being connected to activate electrodes to provide an 
electrical field profile along the trench to move chaiged pailicles ( implied by col. 9:20-36, 
which discloses a timing sequence for applying voltages to the electrodes); 

placing a sample of the charged panicles into the medium in the device (col. 9: 3-10); and 
applying a voltage fi om a voltage source across each adjacent pair of electrodes 
(col. 9:20-37) such that the electrical field generated across the plurality of electrodes is larger 
than that achieved in applying a voltage fi'om the voltage source across the electrodes positioned 
at each terminus of the main trench (implied by "To achieve high resolution separation by 
molecular charge requires the application of intense electric field gradients, of the order of 250 
volts/cm. Rather than apply a large voltage along the entire length of the conduit, much smaller 
voltages my be apphed between more closely spaced but staggered electrodes 122 as seen in 
Fig. 4 and yet maintain high intensity fields." coL 9:20-26) 

Addressing claim 35, for the additional limitation of this claim see col. 5:35-44, 

Addressing claim 38, for the additional limitation of this claim see col. 9:20-33. 
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Claim Rejections - 35 USC ^103 



7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though tlie invention is not identically disclosed or described as set forth in 
section 102 of tliis title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which' said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



8. The factual inquiries set forth in Graham v. John Deere Co.y 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for detennining obviousness under 35 

U.S.C. 103(a) are summarized as follows: 

1 . DeteiTnining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinai'y skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

9. This application cuirently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contraiy. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 1 02(e), (f) or (g) prior ait under 35 U.S.C. 103(a). 
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10. Claims 36 and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable over Pace 

(US 4,908,112) CPace"). 

Addressing claim 36, Pace discloses a method for moving charged particles through a 
medium employing an electrical field (col 3:52-65), the method comprising 

providing a device comprising (a) a substrate having an upper surface (30), (b) a main 
trench (32) in the substrate extending downward fi'om the upper surface (Figure 3), and (c) a 
plurality of electrodes (12) positioned at intervals (Figures 1 and 2), including at each terminus 
(Figure 1), along the trench such as to be in electrical contact with a medium when present in the 
trench (Figui e 3), the plurality of electrodes being connected to activate electrodes to provide an 
electrical field profile along the trench to move charged paiticles ( implied by col. 9:20-36, 
w^hich discloses a timing sequence for applying voltages to the electrodes); 

placing a sample of the charged particles into the medium in the device (coL 9: 3- 1 0); and 

applying a voltage fi om a voltage source across each adjacent pair of electrodes 
(col 9:20-37) such that the electrical field generated across the plurahty of electrodes is larger 
than that achieved in applying a voltage fiom the voltage source across the electrodes positioned 
at each terminus of the main trench (implied by "To achieve high resolution separation by 
molecular charge requires the application of intense electric field gradients, of the order of 250 
volts/cm. Rather than apply a large voltage along the entire length of the conduit, much smaller 
voltages my be applied between more closely spaced but staggered electrodes 122 as seen in 
Fig. 4 and yet maintain high intensity fields." coL 9:20-26), 

Pace does not mention particular intervals for the electrodes. However, Pace does 
disclose channel dimensions less than 100 microns (col 5:35-44 and col 5:60-66) and that the 
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electrodes should be closely spaced to achieve an intense electric field gi*adient (col. 9:20-22). In 
liglit of this disclosure, ban ing a contraiy showing, to have the intervals between the electrodes 
in the claimed range is just a mater of optimizing the location of the electrodes for the desired 
field gradient. 

Addressing claim 37, Pace discloses a method for moving charged particles through a 
medium employing an electrical field (col. 3:52-65), the method comprising 

providing a device comprising (a) a substrate having an upper surface (30), (b) a main 
trench (32) in the substrate extending downward fi'om the upper surface (Figure 3), and (c) a 
plurality of electrodes (12) positioned at intervals (Figures 1 and 2), including at each terminus 
(Figure 1), along the trench such as to be in electrical contact with a medium when present- in the 
trench (Figure 3), the plurality of electrodes being connected to activate electrodes>,to provide an 
electrical field profile along the trench to move charged paiticles ( implied by col. 9:20-36, 
which discloses a timing sequence for applying voltages to the electrodes), 

placing a sample of the charged panicles into the medium in the device (col. 9: 3-10), and 

applying a voltage fi om a voltage source across each adjacent pair of electrodes 
(col. 9:20-37) such that the electrical field generated across the plurality of electrodes is larger 
than that achieved in applying a voltage fi'om the voltage source across the electrodes positioned 
at each terminus of the main trench (implied by "To achieve high resolution separation by 
molecular charge requires the application of intense electric field gradients, of the order of 250 
volts/cm. Rather than apply a large voltage along the entire length of the conduit, much smaller 
voltages my be applied between more closely spaced but staggered electrodes 122 as seen in 
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Fig. 4 and yet maintain high intensity fields." coL 9:20-26). 

Pace shows regular intervals for the electrodes. See Figure 4. Even so. Pace discloses 
that the interval between adjacent electrodes will affect the field gradient produced. See 
col. 9:20-22. Thus, one with ordinary skill in the art at the time of the invention would use 
iiTegular or regular intervals depending on the electrical field gradient desired. 

1 1. Claims 39 and 43-46 are rejected under 35 U.S.C. 103(a) as being unpatentable over Pace 
(US 4,908,112) ("Pace") in view of Ramsey (US 6,001,229) ("Ramsey"). 

Addressing claim 39, Applicants should note that regarding the limitation "(c) a plurality 
of branch trenches connected to said main trench for moving charged particles into and out of 
said main trench" the examiner has only found support back to Application No. 08/615,642, filed 
March 13, 1996. 

Addressing claim 39, Pace discloses a method for moving charged particles through a 
medium employing an electrical field (col. 3:52-65), the method comprising 

providing a device comprising (a) a substrate having an upper surface (30), (b) a main 
trench (32) in the substrate extending downward fi*om the upper surface (Figure 3), and (c) a 
plurality of electrodes (12) positioned at intervals (Figures 1 and 2), including at each terminus 
(Figure I), along the trench such as to be in electrical contact with a medium when present in the 
trench (Figure 3), the plurality of electrodes being connected to activate electrodes to provide an 
electrical field profile along the trench to move charged paiticles ( implied by col. 9:20-36, 
which discloses a timing sequence for applying voltages to the electrodes); 

placing a sample of the charged particles into the medium in the device (col. 9: 3-10); and 
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applying a voltage fi om a voltage source across each adjacent pair of electrodes 
(col. 9:20-37) such that the electrical field generated across the plurality of electrodes is larger 
than that achieved in applying a voltage fiom the voltage source across the electrodes positioned 
at each terminus of the main trench (implied by "To achieve high resolution separation by 
molecular charge requires the application of intense electric field gradients, of the order of 250 
volts/cm. Rather than apply a large voltage along the entire length of the conduit, much smaller 
voltages my be applied between more closely spaced but staggered electrodes 122 as seen in 
Fig. 4 and yet maintain high intensity fields." coL 9:20-26) 

Pace does not mention providing "a plurality of branch trenches connected to said main 
trench for moving charged particles into and out of said main trench." Pace only provides a 
single branch connected to the main trench for moving charged particles into the main trencli. 
See Figure 1 and coL 6:18. Ramsey a microfluidic device comprising a plurality of branch 
trenches connected to said main trench for moving chaiged pailicles into and out of said main 
trench. See Figures 1. 8, 14, 20, 16, and 21a-21c. It would have been obvious to one with 
ordinary skill in the art at the time the invention was made to provide a plurality of branch 
trenches as taught by Ramsey in the invention of Pace because then the injection shape of a 
sample plug can be controlled (col. 5:31-34; col. 6:10-19; and col. 8:9-10) or different fluids, 
such as reagents can be mixed in the main trench (col. 13:3-13, although the discussion is on 
liquid cliromatography, one with ordinary skill in the art would recognize the usefulness to 
electrophoresis of labeling reactions (see col. 16:16-39)). 

Addressing claim 43, for the additional limitation of this claim see col. 5:35-44 in Pace. 
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Addressing claim 44, Pace does not mention particular intervals for the electrodes. 
However, Pace does disclose channel dimensions less than 100 microns (col. 5:35-44 and col. 
5:60-66) and that the electrodes should be closely spaced to achieve an intense electric field 
gradient (col. 9:20-22). In light of this disclosure, baning a contraiy showing, to have the 
intervals between the electrodes in the claimed range is just a mater of optimizing the location of 
the electrodes for the desired field gradient. 

Addressing claim 45, Pace shows regular intei^vals for the electrodes. See Figure 4. Even 
so, Pace discloses that the interval between adjacent electrodes will affect the field gradient 
produced. See col. 9:20-22. Thus, one with ordinary skill in the art at the time of the invention 
would use irregulai* or regular intervals depending on the electrical field gradient desired. 

Addressing claim 46, for the additional limitation of this claim see col. 9:20-33 in Pace. 

Information Disclosure Statement 

12. Thormann et al. (1981) Analytical Isotachophoresis 33-39, cited on the Information 
Disclosure Statement of December 10, 2001 was not found in the parent application. Applicants 
are requested to provide a copy of this article with their response to this Office action. 
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13. Any inquiry concerning this communication or earlier communications fiom the 
examiner should be directed to ALEX NOGUBROLA whose telephone number is (571) 272- 
1343. The examiner can normally be reached on M-F 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessfijl, the examiner's 
supervisor, NAM NGUYEN can be reached on (571) 272-1342. The fax phone number for the 
organizaiion where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained fi^om the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained fiom either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-dii'ect.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-fi'ee). 



Alex Noguerola 
Primary Examiner 
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